Novel selective MMP-13 inhibitors reduce collagen degradation in bovine articular and human osteoarthritis cartilage explants.
MMP-13 is highly upregulated in arthritis and therefore strongly implicated in the pathogenesis of osteoarthritis (OA). Selective inhibition of MMP-13 may provide the desired cartilage degradation protection, while overcoming the musculoskeletal toxicity seen with nonselective inhibition of MMPs. Activity and selectivity of novel MMP-13 inhibitors were determined in enzymatic and collagenase assays. Inhibition kinetics and competitive binding experiments were performed. The inhibition of collagen degradation was studied in cartilage explants from OA patients and in bovine and human articular cartilage systems. We have identified a new class of very potent and highly selective non-zinc-binding MMP-13 inhibitors. Selective MMP-13 inhibitors completely blocked type II collagen degradation in bovine explants and showed up to 80% inhibition in human OA cartilage. These results indicate MMP-13 as the primary collagenase in the human OA cartilage and in the IL-1/OSM-induced cartilage degradation process and suggest that selective MMP-13 inhibitors may be a potential treatment of OA.